Introduction
The International Organization for Standardization's (ISO) 15189 is the gold standard quality criteria for medical laboratories 1 and accreditation is the recognition of a quality system in full compliance with this standard. Aware of the current challenges in the fields of public health and biomedical research, African medical laboratories may need to develop Quality Management Systems (QMS) compliant with the requirements of ISO 15189. Launched by the World Health Organization's Regional Office for Africa (WHO AFRO) and partners, the Stepwise Laboratory Quality Improvement Process Towards Accreditation (SLIPTA) and Strengthening Laboratory Management Toward Accreditation (SLMTA) programmes have emerged in recent years in Africa to support laboratories in the implementation of quality processes. 2, 3, 4, 5 As with any other quality system, ISO standards evolve and are revised periodically. At the end of 2012, ISO published the third edition of ISO 15189, 6 which replaces the 2007 version. 7 The goal of this article is to highlight the major changes between the two versions of this standard, as well as the modifications these changes will require in quality systems already in place in laboratories, especially in African laboratories.
ISO 15189:2012
In the new version, the standard is a clear document which is better organised than the 2007 version. The title was shortened and the organisation of the different sections has been adjusted to follow a more logical order, allowing users to gain a better understanding of the different requirements. During the presentation of the new version, ISO spoke of a 'technical revision'; however, a reading of this new version reveals changes that are actually more substantial.
Process approach
A process is 'a set of interrelated or interacting activities that transform inputs into output elements'. 8 The process approach describes the organisation of work as a series of interconnected steps with the goal of meeting optimal customer satisfaction and achievement of objectives. The goal is to make the organisation more functional and less dependent on hierarchy, with the introduction and development of cross-functional management, a result-oriented culture and teamwork within the laboratory.
The 2007 version already addressed this concept, but left the choice open to laboratories as to whether or not to follow this approach in their QMS. The process approach already existed in the QMS based on the general quality standard, ISO 9001, which introduced the concept in its 2000 version 9 and maintained it in the 2008 version. 10 The 2012 version of ISO 15189 is much more explicit: the process approach has become a requirement (subsection 4.2.1), albeit one that could be complicated to implement for African laboratories.
In fact, this approach may be difficult to implement for any small medical laboratory with a small staff; such laboratories represent the majority of medical laboratories in sub-Saharan Africa. The process approach involves the mapping of the effect of processes, that is, to represent all the processes needed for the QMS and their sequences by determining the interactions that bind them, and appointing process managers with clearly-delineated role definitions. In small organisations, the same person may have both an overall and a detailed view of operations, thus a precise mapping of different processes is often seen as unnecessary. For example, if in a laboratory of four employees each individual is involved in all processes, the establishment of a map may seem superfluous.
However, this approach does have its advantages. Firstly, it emphasises the ultimate goal of the QMS -patient outcomes -by defining and clearly showing each staff member's role in the achievement of these outcomes. Secondly, it allows analysis (and thus improvement) of the performance of the laboratory.
Medical laboratories have an advantage an implementing this approach, since their activities are centred around three main processes defined in the standard: the preanalytical process (Section 5.4), the analytical process (Section 5.5) and the postanalytical process (Section 5.7). By focusing on these three major processes, a laboratory may be able to link to other processes (such as equipment and inventory management, human resources, customer satisfaction, continuous improvement, etc.) for a fairly simple mapping.
Quality manual
For the quality manual, the 2007 version (subsection 4.2.4) proposed a plan in 23 points; the 2012 version focuses on describing six key points in a laboratory quality manual (subparagraph 4.2.2.2): the quality policy, a description of the scope of the QMS, the organisation and the structure of the laboratory, the roles and responsibilities of laboratory management, the description of the document management system and the policies established for the QMS, with reference to the activities that support them. This change will thus allow each laboratory to define the terms of its quality manual based on its own quality system, which will demonstrate mastery of the standard by the laboratory and the ability of the laboratory to adapt the standard to local realities, which often proves difficult in sub-Saharan Africa. It will also simplify the writing of this document, which is the cornerstone of the QMS.
Risk management
This is arguably the major change in the new version of the standard. It appears in subparagraph 4.1.1.4, where it is stated that the role of the laboratory director is to 'design and implement a contingency plan' and that these plans should be tested periodically. Subsection 4.14.6 (Risk management) also addresses this subject, focusing on the risks of possible failures on the test results; everything must be done to reduce and/or eliminate these risks. The concept is also found in the new section on the management of laboratory information (subsection 5. This concept of risk management is an important introduction in this new version of the standard; it will require substantial work for its implementation, as all contingencies should be identified and evaluated (e.g. stock-outs of reagents caused by delivery delays, failure of an analyser, power failure, malfunction of a printer, etc.). Each situation must be included in the 'contingency plan' with:
• A solution to the problem (correction).
• A method to inform both patients and physicians.
• A plan to communicate the problem internally.
• Corrective actions to prevent the recurrence of the problem, and • Procedures/protocols to return to normal operations. These plans must then be 'tested periodically' and this process must be documented; these tests should then be used to improve the plan if necessary. These plans will also be audited as part of an internal audit of the QMS.
Let us take as examples power failures and delays in supply of reagents. These are rare events in industrialised countries, but are common problems in sub-Saharan Africa. Many African capitals still experience rolling blackouts during certain periods of the year and delivery delays are common for laboratory reagents. A risk with a very low probability of occurrence in industrialised countries may occur with a very high frequency in sub-Saharan African countries. It could thus be difficult to implement risk management as described in the standard in African laboratories. Contingency plans can be implemented periodically for some aspects, but some things that might otherwise be considered 'exceptional' may need to be considered routine [in a sub-Saharan setting].
It should be noted that this introduction of the concept of risk management in the new version of ISO 15189 is part of a more global trend. This concept, which comes from industry, has entered the regulatory world in recent years. In the process of revision of the ISO 9001 standard, which is the basic reference for quality management systems (the new version is scheduled for 2015), the concept of a risk management approach was identified by the expert group in charge of the revision of ISO 9001 during the 26th meeting of the ISO Technical Committee in Tokyo in 2009 11 and it will be integrated into the new version. Risk management is clearly one of the objectives of this new version of ISO 9001, requiring one to project into the future to anticipate all possible problems that could prevent customer satisfaction, which is the main objective of the standard. In the field of medical laboratories, this concept was introduced in the United States by the new regulations in Quality Control, with the Internal Quality Control Plan, following the Clinical and Laboratory Standards Institute (CLSI) EP23-A guideline. 12 This document introduced the concept of risk management in the field of internal quality control in medical laboratories. 13, 14, 15 Laboratory information management Section 5.10 is not really new in the new version of the standard; it is rather Annex B of the 2007 version, which has now become a normative, with the obligation to implement these requirements. This entire section focuses on data protection and the management of the information system. The laboratory must ensure that the software tools involved in managing laboratory information (collection, processing, recording, reporting, data retention) are validated by suppliers, regularly maintained and secure. Laboratories must consider these new requirements and act accordingly, although they may be difficult to implement and to document in the African context. 
Conclusion
ISO 15189 remains the 'gold standard' for quality in medical laboratories. The cleaner organisation of the 2012 version will allow laboratories to better understand this standard and better meet the standard requirements. In fact, it is an obligation for laboratories to use the ISO standard to move toward accreditation in order to ensure the trust of patients and to gain national and international respect. The challenge is huge for African laboratories, which must adapt to this standard whilst taking into account the specific conditions in which they are based. It is desirable that WHO AFRO adapts its SLIPTA checklist to this new version of the standard, generally adapting all support programmes to include the changes of the 2012 version.
